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Introduction

The U.S. Army Medical Bioengineering Research and Development
Laboratory has the responsibility of developing environmental standards
for pollutants that contaminate the environment at Army installatioms.
Two such pollutants at the Rocky Mountain Arsenal are dicyclopentadiene
(DCPD) and diisopropylmethylphosphonate (DIMP).

The objectives of this research are to conduct laboratory experi~-
ments that will predict the photochemical and biological transformations
of DCPD and DIMP in the soils and waters of Rocky Mountain Arsenal and
will provide a semiquantitative evaluation of decomposition rates of
and products resulting from DCPD and DIMP.

Progress

During July, this project was initiated and preliminary investi-
gations in analytical chemistry, microbiology, and photochemistry were
performed.

_Analytical Chemistry

Arrangements were made with the project officer to have samples
of DIMP, isopropylmethylphosphonate, and methylphosphonic acid shipped
to SRI.

DCPD, obtained from Columbia Organic Chemicals (purity 99%), was
found to be 967 pure by gas chromatographic analysis. Analysis of the
impurities by gc/ms showed that they were mainly oxygenated derivatives
of DCPD (see Figure 1 and attachments). These derivatives may be
expected in photochemical or microbial transformation studies.

Biodegradation

A preliminary test for toxic effects of DCPD was conducted with
microorganisms collected from a eutrophic pond in Woodside, California,
and from SRI soil. Mixed cultures of microorganisms were grown for
24 hr in shaker flasks containing basal salts medium with glucose and
yeast extract at 25° C. These organisms were used to inoculate media
containing 10 and 50 ppm DCPD. Microbial growth was measured by the
turbidity of the broths. Table 1 presents the average turbidities of
duplicate flasks after 16 and 40 hours of growth compared with control
flasks. These data indicate that DCPD does not inhibit the growth of
these organisms at up to 50~ppm concentration levels.




Table 1

EFFECT OF DCPD ON CELL GROWTH

DCPD
Microorganism Concentration Turbidity (% of Control)
Source (ppm) at 16 hr at 40 hr
Eutrophic pond water
0 (control) 100 100
2 99 100
10 100 101
50 99 102
SRI soil
0 100 100
99 99
10 100 99
50 97 102
Photochemistry

A preliminary analysis of the uv spectrum of DCPD has shown that
the extinction coefficients above 230 nm are less than 83 molar™' cm™'.
More spectra will be measured for accurate determination of the extinc-
tion coefficients (or lower limits), especially in the solar spectrum

region above 290 nm.
Future Work

Arrangements have been made to collect field samples at Rocky
Mountain Arsenal in August. This will enable us to initiate the
studies to obtain acclimated cultures for the biodegradation phase cof
this project.

Analytical work on DCPD will continue, and the photochemical
studies will be initiated.

Exhibit A is a preliminary performance schedule for this project.
Exhibit B depicts the expenditure of funds.
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